Decreased expression of Slc26a4 (Pendrin) and Slc26a7 in the kidneys of carbonic anhydrase II-deficient mice.
Intercalated cells (ICs) of the kidney collecting duct are rich in carbonic anhydrase II (CAII), which facilitates proton and bicarbonate transport. Bicarbonate secretion is mediated via Pendrin (Slc26a4), which is expressed on the apical membrane of B-ICs and nonA-nonB ICs in the cortical collecting ducts (CCD). Bicarbonate absorption is mediated via anion exchanger 1 (AE1-Slc4a1) in the CCD and via AE1 and possibly Slc26a7 in the OMCD. Both exchangers are expressed on the basolateral membrane of A-ICs. The aim of this study was to examine the expression of pendrin, Slc26a7, and AE1 in the kidneys of CAII-deficient (CAR2-null) mice. For the expression studies, we used real-time RT-PCR, Northern hybridization, immunolabeling, and immunoblotting. Pendrin mRNA expression was reduced 63% along with decreased pendrin immunolabeling in the cortex of CAR2-null mice present predominantly in nonA-nonB ICs. Slc26a7 mRNA expression was decreases by 73% and Slc26a7 immunolabeling, present in A-ICs, severely reduced in the outer medulla of CAR2-null mice. AE1 mRNA expression was decreased to a similar degree (62%) along with reduced AE1 immunolabeling. The expression of aquaporin 2 (AQP2) water channel, exclusively present in principal cells of the collecting duct, was comparable in the wild type and CAR2-null mice. CAII deficiency results in a significant decrease in the gene and protein expression of bicarbonate transport proteins from Slc26 gene family - Slc26a4 (pendrin) and Slc26a7. These results emphasize the critical role of CAII for the maintenance of the intercalated cell phenotype.